Inhibition of angiogenesis is associated with reduced islet engraftment in diabetic recipient mice.
Rapid reestablishment of a functional microvasculature in transplanted islets is crucial for islet survival and function. To illustrate the importance of angiogenesis in islet engraftment, we took a loss-of-function approach to block angiogenesis in newly transplanted islets and determined the extent of islet engraftment in correlation with islet mass and glycemic control in diabetic recipient mice. Diabetic mice were transplanted with a marginal mass of 200 islets under the renal capsule, followed by once-daily oral administration of saline or 150 mg/kg of C-statin, a potent angiogenic inhibitor, for 14 days. Blood glucose profiles and the amplitude of glucose-stimulated insulin secretion in engrafted islets were determined. At 30 days posttransplant, islet grafts were retrieved for the determination of insulin content and vascular density by immunohistochemistry. When compared to sham-treated controls, diabetic recipient mice receiving a daily oral dose of C-statin exhibited significantly impaired blood glucose profiles and diminished glucose-stimulated insulin secretion in response to glucose challenge, correlating with significantly reduced intragraft insulin content and vascular density. Selective inhibition of angiogenesis was associated with reduced islet mass in diabetic mice. These data extend our view that rapid onset of angiogenesis is crucial for islet survival and engraftment and support the development of therapeutic strategies to stimulate angiogenesis in newly implanted islets for enhancing islet engraftment and improving the outcome of marginal islet transplantation.